We report the cloning and characterization of a novel human papillomavirus (HPV), now officially recognized as HPV-174, isolated from a cutaneous squamous cell carcinoma. HPV-174 has a genome organization characteristic of cutaneous HPV types, clusters to the genus Betapapillomavirus, species ␤2, and is most closely related to HPV-145. 
H
uman papillomaviruses (HPVs) from the genus Betapapillomavirus (␤-PV) have been found in association with various benign and malignant cutaneous lesions, including nonmelanoma skin cancer in immunocompromised individuals; however, the role of these viruses in tumor formation is still unclear (1) . Currently, over 40 ␤-PV types have been completely characterized and officially recognized, and are placed into 6 different species (2) . We report the complete genome sequence of a novel ␤-PV type isolated from a 64-year-old male patient suffering from a facial squamous cell carcinoma.
A partial HPV L1 gene sequence of 373 bp (ENA accession number HF970576) was obtained using ␤-PV broad-range nested PCR (1) from a specimen additionally containing HPV-9 and a putative subtype of HPV-150 (FR822732). A complete viral genome was preamplified using rolling-circle amplification (3) and then amplified using inverse long-range PCR with primer pair V001FwLNG3 (5=-CCAACGAACCTTAGGCAAC-3=, nucleotides [nt] 6310 to 6328) and V001RwLNG3 (5=-TCCTGACCTGC TTTGGC-3=, nt 6309 to 6293). The resulting amplicon was cloned using a TOPO XL PCR cloning kit (Invitrogen, Carlsbad, CA) and sequenced at Microsynth AG (Balgach, Switzerland) using a primer-walking strategy. The sequence of a complete viral genome was assembled and characterized using Vector NTI Advance 11 software (Invitrogen) and phylogenetically evaluated using a maximum-likelihood algorithm, as described previously (4) . A reference clone, covering the full genome of HPV-174, was deposited in March 2013 in the Reference Centre for Papillomaviruses (recently moved to Stockholm, Sweden), where its sequence was verified and the genotype officially named in May 2013.
The complete genome of HPV-174 has 7,359 bp and a GϩC content of 40.2%. Its genome organization is typical of cutaneotrophic HPVs, containing a classical long control region (LCR) and five early (E1, E2, E4, E6, and E7) and two late (L1 and L2) genes but no E5 open reading frame (ORF). Multiple binding sites for transcriptional regulatory factors (such as AP-1, NF-1, and SP-1) were identified within the LCR genomic region using SIGSCAN software V4.05 (5), in addition to two consensus palindromic E2-binding sites (ACC-N 6 -GGT), two putative TATA boxes (TATAAA) of the E6 promotor, and the putative polyadenylation site (ATATAA) necessary for processing viral late gene mRNA transcripts (6, 7) . Two characteristic zinc-binding domains [CxxC(x) [29] [30] CxxC], separated by 36 amino acids, were identified in the putative E6 protein and one was identified in E7. The E7 protein additionally contains an LxCxE motif responsible for binding to the cell retinoblastoma protein (7, 8) . The HPV-174 largest putative protein, E1, contains 601 amino acids, and the conserved ATP-binding site (GPPDTGKS) of the ATP-dependent helicase is located in its carboxyterminal part (9) . The putative E4 gene has an initiation codon and is completely positioned within the E2 gene. No leucine-zipper domain was observed in the putative E2 protein (7) . According to the results of phylogenetic analysis, HPV-174 clusters to the ␤-PV species ␤2 and is most closely related to HPV-145. To conclude, the genetic characterization of HPV-174 expands the heterogeneity of members of species ␤2 of the genus ␤-PV. The role of HPV-174 in the development of skin cancer remains elusive.
Nucleotide sequence accession number. The complete genome sequence of HPV-174 is available in the ENA, GenBank, and DDBJ databases under the accession number HF930491.
